
MIL.C-39003G
3 April 1987

SUPZRSEOING
MIL- C-39003F
2 F?5ruary 1394

MILITARY SPECIFICATION

CA PACIT!3RS, FIXED, ELECTROLYTIC (SOLID ELECTROLYTE), TA!lTALIJN,
ESTABLIS!i EO RELIABILITY,
GEtiERAL SPECIFICATION FOR

I FAILURE RATE LEVELS “M”, ‘P” ANO ‘R” A,7E
INACTIVE FOR NEM 13ESISN AFTER 2 FE BR!JARY 1984.

/
.FAILURE RATE LEVEL “S” IS IN4CTIVE

I FOR !IEu OESIGN AFTEI 15 AUGUST 1994.

This specification is aporov?d for ,Jse 5y all Depart.
zent: and Agencies of the’ 3epartment of Defense.

1: SCOPE

1.1 scODe. This specification covers the general require.nents for Ssta$l ished
reliahi~ insulated, tantalum, electrolytic (solid electrolyte), Fix”e4 capacitors,
hermetically sealed lf in ~etal cases (see 6.1). Rated voltages range from 6 to 100
volts dc with sdrje voltages of 8 to 130 volts dc, respectively (:ee 4.7.19). These
capacitors have reliabi lity~ ratings established on the 5asis of life tests 9er forned
at specified voltage at +85 C for failure rate (F!?) lev21s ranging from:

a. 1.0 perceflt per 1,000 hours to 0.001 percent per 1,00!3 hours i? accarda~ce
with ;.!IL- ST O-690. These F2 levels are established 3t a 50-oercent confidence
lev?l and are maintained at a 10-percent producer’s risk [Exponential
distribution).

b. 0.1 percent per 1,000 hours to 3.0001 percenc per 1,000
a 90-percent confidence level (Weihu]l distri>!Jti on).

1.2 Class ific3ti0n. Capacitors covered >y this specification
the style, as s.peclrled (see 3.1).

hours (1 FIT)~/ at

are classified by

~1 For the purpose of tnis specification, a 3erneti cally. seale4 capacitor is one
in tihiCh the capacitance element is contained ?fithin a s~aled enclosure of
ceramic, glass or zetal, ~r combinations thereaf, where s.??liog is accomplished
by material ftision, welding, brazing, or soldering.

~1 FIT .’ failure unit . one failurz per 1,1~ devicz hours,

73 enerlclal comments (rec3Cnn?nd3t10n5, aad 1t13fls, deletlons) aod any psrtinent data r
I,$nicn may be of ,s.e i] inpr~ving tai: ~actin,nt should b? a~dressed to: Space and 1
[Naval Warfare Syste,js COM,oaa.j, 4TT,J: SPA:{,;L 3111, ~ep~rt,neqt of the wavy, Uashingto!l, /

g ,Jc 20363, by USin3 the self -a,jJresse4 Stan4ardi?dtion 3ocunent Impr~ven?nt Proposal
(DD Fern 1425) a?pedrisq at the en.i of this <>c,we.t qr >y lstter. I

1
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2. APPLICABLE DOCUMENTS

?.1 SOV?rnnG’flt 50e Cifi Cati0n and standards. Unle5s atherwise specified, the
fol]0wir13 Specirica [ion and standards: or the iSS:Je listed i~ that issue of the
Oepart,nent of OeFense Index of Specifications and Sta~darris (DOOISS) specified in the .0
5al?citati0n, fern a part of this specification to the ?xtent specified herein.

3P EC[FICATIOV

MI LITA2Y

MIL- C- J9’128 - Capacitors, Pack.igiflg of.

(See 5a Ppls,ne~t 1 for list of associated specific ati~n sheet s.)

ST AN3AiDS

MI LITAXY

MI L- ST O-1O5 - Samplinq Proced,lres and Tables For Inspection by httri>utes.
MiL-3T3-202 - Test !.fethods for Electronic
)flL- ST D.?i9Q -

and Electrical Componcfit ?arts.
Failure late Sampling Plans Ind ?roce:iures.

MI L- STO-790 - reliability Assuranc? Progrz,n for Electronic Parts
Specifications.

~[~.573-3~1] - :nvironmentdl T?sc ,Xethods.
:4EL.573-~~75 - Leals, ‘Weldable, for ;iectr~nic Clm”anenc ?arts.
MI L- ST O-1285 - Marking of Electrical and {Ieczronic Parts.

(~opi?s of the specification and standapds required by ~anufsct,jrers in c,n”ectfgn
with s?ecific acquisition fq”ctio”s should ...be obt~ined fra,n the contracting activity
or as directed by the contracting activity. )

2.2 Order of precedence. In the event of a conflict between the text of this
Specific azlon anti the rererenc.?s cited herein (except for associated detail
specifications, specification sheets or blS standards), the text of this SPe Cffi C3ti0fl
shall take pr?c?dence. Nothing in this specification, how?v?r, shall supersede
applic~ble laws and regulations unless a specific ex2mption has been obtai net. ●

3. REOUIRE:IE!ITS

3.1 Specification sheets: The individual item req,iirwent$ shall 5e as specified
her,?in ana in accoraanc2 with the applicable specification? sh?ets. In the svznt of
any Can flict be:4ee3 requirements 0? this specific af.i9n ?nd thg s~?ci?i cation S?eets,
tha latter shall govern (see 6.?).

J.2 Ou?lificatisn. Capacitors furnished under this s?ecificati~n shall be
produc?s Amcn are qualified for listing o“ the applicable ~u~lified products list at
t>e tine set for opening of >ids [see 4.4 and 6.3). In didition, the manufacturer
shall ohzain certification from the qualifying activity that tile reliability assurance
r%quire!nents af 4 .1.1 haye been met and are being maintained. Unless acquired from
the ,nanufacturer or his authorized distributor listei or .]pproved For listing on the
q~~lifi?d protiucts list, parts furnished under this specification shall. not be
Co flsidered as having net the requirements of this specific ati%~n.

3.3 reliability. Reliability of capacitors furnished under this specification
5hall be .estanlisne~ and maintained in accordance with the procedures and require ne!lts
specified in XI L. ST O-790 a“d :41L- STO. 692 ,with details $p?cifi?d in 4.1.1, 4.4.4, and
4.6.1.3. The reliability rati”9 is identified by the following F?. level symfiols:

Exponential FR lev?l

XQ (%/1,000 hrs) Syrobol

i4 1.3 B
P 0.1 c
R 0.01 0
s 3.001 E;

--- I

!4ei>ull FR level
(%/1,000 hrs)

2.1
0.01
0.901
0.0001 (1 FIT)

,
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—. 3.4 Materials. Materials shall be as specified herein. However, when a definite

●
materia T. is not specified, a material shall be used which will enable the capacitors
to meet the performance requirements of this specification. Acceptance or approval
of any constituent material shall not be construed as a guaranty of the acceptance of
the finished product.

.1.4.1 Sleevino. The sleeving shall be of a non fungus nutrient material [cardboard
shall not be USerl). .In addition, the material used shall not soften, creep, or
shrink to a point where any part of the cylindrical case is left uncoveved at any
teSt temperature specified herein.

3.5 Oesign and construction. Capacitors shall be of the design, construction, and
physical dimensions specified (see 3.1). Nonpolarized capacitors shall be constructed
frOm two CSR13 polarized units which have passed group ,4 inspection.

3. 5.1 Case. Each capacitor shall be enclosed in a hermetically-sealed metal case
which wil~otect the capacitor element from moisture and mechanical damage .under
all test conditions specified herein. Nonpolarized capacitors, consisting of two
hermeti cally. sealed capacitors joined together, need not be hermetically sealed
within ttie joining sleeve.

3 .5.2 Terminal leads. Terminal leads shall conform to MI L- STD-1276; the lead type,
length, ana aIame T.er snail be as specified (see 3.11. Terminal leads shall be
permanently secured internally and externally.

3.6 Thermal shock. When tested as specified in 4.7.2, capacitors shall withstand
the extremes of nigh a“d low temperatures without visible damage.

3.7 ~01ta9e a3in3 (exponential only). When tested as specified in 4.7.3,
capacitors shall meet the following requirements:

Jcl~~~ag~ -------- - - Shall not exceed the requirement specified in 3.10.
Capacitance- - - - - - - - - - Shall be within the tolerance specified (see 3.1).
Dissipation factor - - - . - -
Equivalent series resi~ta”~~

Shall not exceed the requirement specified in 3.12.

(CS?.21 only) - - - - - - - - Shall not exceed the requirement specified (see 3.1).

3.9 Seal (polarized capacitors o“l Y, see 3.1). When capacitors are testej as
specifies In 4.1.4, tnere snali De no evlaence of leakage.

3.9 Radiographic ins>eczio” (polarized ca~aci:ors only, see 3.1) (not applicable
t~ ex?~nentlal alstrlb,JTl On r.? level “M ). Hnen capacitors are teszea .35 speclrleo
in 4.7.5, radl?grapnic lnspeczlon snail ~is close no evidence of improperly made
connections, misalignment of slugs and seals or eyelets, substandard soldering or
structural weakness, or solder particles or slivers (see 6.’41. a

3.13
exceed

3.11
within

3.12
factor

OC leakaqe. When measured as specified in 4.7.6, the dc leakage shall nOt
t~ble value specified (see 3.1).

Capacitance. When measured as specified in 4.7.7, the capacitance shall be
tolerance of the nominal value specified (see 3.1).

Dissipation factor. When neasured as specified in 4.7.9, the dissipation
shal I not exceed the value specified (see 3.1).

3.13 Equivalent series resistance (ESR) (style CSR21 only). When measured as
specified in 4. /.9, the ESR shall not exceed the value speci~ied (See 3.1).

3.14 Shock (specified pulse) (see 3.1). lWhen capacitors are tested as specified
in 4.7.10, there shall be no inter!nittent contacts of 0.5 millisecond (ins) or 9reater
duration, or arcing or other indication of bre~kdown, Qor shall there be any oDen - or
slIOrt-circuiting ar evidence of mechanical damage.

3.15 Vibration, high frequency (polarized capacitors only see 3.1). When
capacitors are tested as Speclr led In 4./.11, there Snail 9e’n O Intermittent contacts

o

Of, G.5 ms Or greater dy ratj on, or arcinq or other indication of 5reakdowfl, nor shall
the?e. be any open- or short-circuiting or evidence of nechanic~l danage.

3
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3.16 Salt spr~y (corrosion). When capacitors are tested as specified in 4.7.12,
there shal 1 be no har!nrul corrosion, and at least 90 percent of any exposed metal
surface of the capacitor shall be protected by the finish. There shall be no
unwrapping of, or mechanical damage to, the sleeving. !4arking shall remain legible.

NOTE: Harmful corrosion shall be construed as beinq any type of co’rrssio?
which in any way i“tet-feres with the mechanical gr electrical gerforsance of
the capacitor.

3.17 Thermal shock and immersion (polarized capacitors only, see 3.1). Nhen
tested as speclrlea In 4. I.IJ , capaclcors snal I meet cne ?0! Iodl fig requirements:

OC leakage - - - - - - Shall not exceed the requirement specifiei in 3.1!3.
Capacitance- - - - - - Shall change not more than *3 percent frbm the value

obtained when measured as soecif ied in 4.7.7.
Dissipation factor - - Shall not exceed the requiiinent specified in 3.12.
Visual examination - - There shall be no evidence of harmful corr~sion (as defined

in 3.16), mechanical damage, or obliteration of marking.

3.18 Solderability (polarized capacitors only, see 3.1). Uhen capacitors are
tested as SpeCified in 4. 7.14, the dippea porrion of the leads shall conform to the
solid-wire termination criteria of ~ethod 208 of MI L- ST O-20?.

3.19 Terninal stren~th (~olar?zed c?~acttors only, se: 3.1). ‘When ca~acitors are
tested as speclrlea In 4.7.15, tnere Snail ae no loos? nl~q or the terninals nor
permanent damage to the terminals, terminal weld, or terminal solder, as applicable.

3.20 Moisture resistance (oolarizei ca~acitors only, s?e 3.1). ~he~ tested as
specified In 4.7. lb, capacitors snail nest t,ne TO Ilo,~lng requirements:

ZIC leakage - - - - - - Shall not exceed the requirement specifisd in 3.13.
Capacitance- - - - - - Shall change not more than *2 percent fr~m the value

obtained when measured as specified in 4.7.7.
Dissipation factor - - Shall not exceed the requirement specified in 3.12.
Visual examinati~n - - There shall >e na evidence of harmful .c?rrosion (Is defined

in 3.16), mechanical danage, or obliteration of <marking.

3.21 Sleeving (polarized caoacit~rs only, $ee 3.1)’. ‘Mhen Capacitors are tested .3s ●
specified Tn 4.7.17, the sleevlng snail wlrnstana the spec~fied potential without
breakdown; and the insulation resistance shall be 1,000 negohns, minimun.

3.22 Stability at low and high temperatures (oolarized ca~acitors only, see 3.1).
When tescea as spec IrIea In 4.7.1:3, capac; c:rs 5n aI i neec cne TQI [owxng r?qu; re?enzs:

Ste~ 1 (+253 C):
leakage ------- -----

Capacitanc e-------- ---

Dissipation factor- - . - - - - -

Step 2 (-55” CI:
Capacitance ---- -------

Dissipation factor- - - - - - - -

Step 3 (+25-C):
Ieatiage.----- ------

Capacitanc e --------- --

i3issip.3ti0n f+ctor - - . - - - . .

Shall not sxceed the require~ent
specified in 3.10.
Shall be within tolerancz of the nominal
value specified (see 3.11.
Shall not exceed the requirement specified
ifl 3.12.

Shall change not more than the a~pli:able
value specified (see 3.1) from the step 1
measured value.
Shall not exceed the applicable value
specified (see 3.1).

S$all not exceed the ?pplica~le v~lue
specified (se2 3.1).
Shall ctidnge not xore than *? percent
fr~n the :te~ 1 nea~urect V31YF.
sha~l not exceed the dpplica~le value
s?ecifi?i (ss2 3.1).
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Step 4 (+85” c):

UL, leak age------ ------ Shall not exceed the applicable value

Capacitance ------ -----
specified (see 3.1).
Shall change not more than the applicable
value specified (see 3.1) from the step
I measured value.

Dissipation factor- - . - - - - - Shall not exceed the applicable value
specified (see 3.1).

Step 5 (+125 ”c):
leak age------ ------- Shall not exceed the applicable value

specified (see 3.1).
Capacitance ------ ----- Shall change not more than *12 percent

from the step 1 neasured value.
Dissipation factor. - - - - . - - Shall not exceed the ,applicable value

specified [see 3.1).

Ste D 6 (+25” C):
leak age------ ------ Shall not exceed the applicable value

specified (see 3.1).
Capacitance ------ ----- Shall change not more than *2 percent

fron the step 1 messur?d value.
Dissipation factor- - - - - - - - Shall not exceed t5e applicable value

specified [see 3.1).

3.23 Surge voltaqe (polarized capacitors only, exDonentfa T only, see 3.1). h’hen
tested as Specl fled In 4.7.19, capacitors snail meet tne ~ol iowing requirements:

DC leakage ------ ------ Shall not exceed the requirement
specified in 3.10.

Capacitance ------ ----- Shall change not more than *2 percent
from the value obtained when measured as
specified in 4.7..7.

●
Dissipation factor. . - - . - - - Shall not exceed the requirement

.specffied in 3.12.

3.24 Life (polarized ca~acitors only, exponential only, see 3.1). When capacitors
are testes as specl: lea .In 4.7.20 , mere snail be no mechanical aamage, intermittent
shorts, or permanent shorts or opens.

3 .24.1 Cualificat<on inspection. When tested as specified in
shall meet the foi )ow?ng requirements:

At +25-C:
DC!eakaqe ------ ----.- Shall not exceed the

4.7.20.1, capacitors

aDDl icable value
specified (see 3.1). ““

Capacitance ----- ------ Shall change not more than the applicable
value specified (see 3.1) from the value
~b~ajned when measured as specified in
. . .

Dissipation factor- - . - - - - - Shall not exceed the applicable value
specified (see 3.1).

At +85” C:
leakage ------- ----- <hall not exceed the applicable value

specified (see 3.1).

At +125” C:
DC leak age------ ------ Shall not exceed the applicable value

specified (see 3.1).

3 .24.2 Quality conform.ante inspection.

3.24.2.1 Group A ins.pectio”. When tested as specified in’ 4.7.3 or 4:.7.25,

m

exponential or Uei bull as appric.able, capacitors shall meet the requirements
specified in 3.7 or 3.29. Weibull failure rate level requirements of 4. 7.,5 and 3.29
shall be accepted in lieu of group B inspection data.

5
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3.24. 2.2 Group B inspection, exponential only. Xhen tested as specified in
4.7.20.2.1, capacitors snail meet the requlre,neflts specified in 3.24.1.

3.24.2.3 GrOUD C life or extended life (see 4.6.1.3.2).
in 4.7.20.2.2,

,Xhen tested as specified
c3paclt0rs shall meet the To] Iowlng requlremefits:

o

At ●25-C:
Uc Ieak?ge.

Ca0acitanc2

Dissipation

At +95” C:
UL leak3ge -

---- ---- - Sh+ll nat exceed the applicable v~lue
specified (see J. 1).

---- ---- . . . Sh311 Ch&flQe n~t more than *IO oercent
fron ttie vilse ~btdined when meisured as
specified in 4.7.7.

fact Or -------- Shall not exceed the
specified (see 3.1).’ 9’’’’”1’ ‘“’”’

---- ---- -.. s4~ll not exceed the aoplica!)l? value
specified (see 3.1).

specified (see 3.1).

3.25 Fun,ys (?oldriz?d c?oacitors only, s?? J. I).
~iat *il external mater~a,j

The nanufaczur$r shall certify
are runj,ls resi; canc ar shall perform t$e test spec~f ied

,“ 4.7.2!. :filen:?s:e3 as Soecified in 4.7. ?1, examination shall dis.clsse no evidence
0? fun~us growth on the ext?rnal surface.

3.25 ?es istance to solvents. ‘When capacitors .irs tested as specified in 4.7.2?,
there shiil oe no eviaen:e or mechanical da?ag? and the marking shall remain legibls.

3.27 Rzsista”ce to soldering heat (polarized capacitors only, see 3.1). !{hen
tested as s?ecified in 4. 7.23, capacitors s.nail aeet the following requirements:

ocleakag~-.---. ------ Shall not exce?d the require~ent
specified in 3.10.

Capacitance ------ ----- Shall change not more than *2 percent
fron the value obtained when messured ?s ●
specified in 4.7.7.

Dissipation factor. - - - - - - - Shall not exceed the requirement
specified in 3 .17..

Visual examination- - - - - - - - There shall be na evidence of external
dama g?.

3.2S Ripple current (style cSR21 only). ~be~ capacitors are tested as specifieti
in 4.7.23, tilerc shall be no mechanical d3n3Te, intermittent shorts, or 9ern.aflent
shorts or opens, and the capacitors shall :aeet the following requirements:

kt +25-C;
7C leakage-

Cdp3citance

---- ---- --- Shall not exceed the .?oolica~le Vllue
specified in 3.10.

--- Stall change not ,nore than +?.0 percent
fro,n the value obtained when meax!lre.i as
soecified in 4.7.7.

Oiss ipatio”

ES R----

facto r-------- s~all not exceed the applicable valua
specified in 3.1?.
Shall not exceed the applicable value
sgecif ied in 3.13.

. . Source: https://assist.dla.mil -- Downloaded: 2016-11-16T16:39Z
Check the source to verify that this is the current version before use.



,-
MI L. C-39003G

@

3.29 Ueibull FR level arading (in lieu of 3.7). When tested as specified in
4.7.25, capaclcors snail eXhlbl Z decreasing Tal lure rate with respe Ct to time as
evidenced by a value of beta (B) which is less than 0.9; and the instantaneous failure
rate In the last interval shall be no more than the failure rate specified. After
grading, capacitors shall meet the following requirements:

OC leak age------ ------ Shall not exceed the requirement
specified in 3.10.

Capacitanc e----- ------ Shall be within the tolerance specified
(see 3.1).

Dissipation factor. . - - - - - - Shall not exceed the requirement
specified in 3.12.

ESR (CSR21 only]- - - - - - - - - Shall not exceed the requirement
specified (see 3.1).

Capacitors tested as specified in 4.7.25 shall be exempt from group ,4 pet-cent
defective allowable [POA) provisions (see4.6.1 .2); exempt from 3.24. 2.2 group 8
inspection [see 4.6.1.3); and exempt from 3 .24.2.3 extended life (see 4.6.1.3.2).

3.30 Markinq.

3 .30.1 Caoacitor markin~. Capacitors shall be marked in accsrdsnce with nerhod I
of MI L- ST D- IZba ana snal I Include the specified information, in the sequence shown,
for the applicable case size (see 3.1) as show” in the following examples:

EXAMPLE (case sizes. A, Al, and Bl):

M39003
02 - TM
2054J

~1 +424 A

Military specification number.
Specification sheet number and trademark.
Nonsignificant dash number and “J” for JAN.
Polarity, date code (first digit indicates year and the
next two digits indicate the week), and lot symbol(s).

EXAMPLE (case size B):

M39003 Military specification namber.
01 - Specification sheet number.
6007J Nonsignificant dash number and “J” for J!!{.
12345 Source code.

~1 +424 .4 Polarity, date code (first digit indicates year and the
next two digits indicate the week), and l~t symbol(s).

EXAMPLE [case sizes C and D):

M39003 Military specification number.
01 - 6300J Specification sheet number, n~nsignifi cant dash number

and “J” for JAN.
~1 +12 UF Positive terminal identifier and capacitance value.

10% 75 v Capacitance tolerance and voltage rating.
12345 Source code.
B424 .40 Oate code. lot code.

Polarity symbol shall be near the positive te?minal and may be placed on
either end of the fourth line of type depending on the marking orientation
with respect to the polarity.

Polarity symbol shall be near the positive terninal and *ay be placed on
either end of the fifth line ~f type depending on the marking orientation with
respect to the polarity.

Polarity sym501 shall be near the positive terminal and may be placed on
either end of the third line of type depending on the marking orientation with
respect to ttie p~larity.

7
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EXAMPLE (case sizes ‘J, X, Y, and Z):

M39003 Military specification number.
04 - 3168J Specification sheet number, nonsignificant dash number

and “J” for JAN.
.0023 ,F Capacitance value.

10% 100VNP Capacitance tolerance and ‘voltage rating, non?olarized.
8424 AB 12345 ~ Oate code, lot code, source code.

Additional marking may appear at the option of the manufacturer provided that it
does not interfere with the required marking.

3. 30.2 Package markinq. For Government shipments, all packages shall be marked
with the capacitance value, capacitance tolerance, dc rated voltage, contract number
of the part [not the package), National Stock Number (NSNI, source code, and the date
of packaging.

3.30.3 “JAN” and “J” markin~. The United States Government has adopted, and is
exercising legitimate control over the certification marks “JAN” and “J” respectively
ta indicate electrical equipment, namely, resistors, capacitors, electron tubes and
the like. acaui red bv. or manufactured for use by. or for the Government in accordance

under cantraczs or orders which either permit or require deviation from the
conait~ans or requirements specified herein and in applicable specification shee?s
(see 3.1) shall not bear “JAN” or “J”. In the event a capacitor sample fails to meet
the req~irements of this specification and the applicable specification sheet (see
3.1), the manufacturer shall remove the “J&N” or “J” from the sample tested and also
from all capacitors represented by the samDle. The United States Government has
obtained Certificate of %egistrati~n No. 504,860 for the certification mark “JAM”.

3 .30.4 Suoolyinq to hiqher FR levels. A manufacturer may supply to all higher F?
lsvels than that to wnicn ne is qualified. Parts qualified and marked to lower FR
levels are substitutable for higher FR level parts, and shall not be remarked unless
specified in the contract or purchase order.

3.31 ‘Aorknanshio. Capacitors shall be processed in such a nanner as to be uniforn
in quality ann snail be $ree fron cold soldering, harmful corrosion (see 3.16), pits,
cracks, dents, rough edges, and other defects that will affect life, serviceability,
or appearance. Solder on the surface of the case shall be smooth and unbroken and
shall have no pin holes or girdle.

4. ~UALITY AS SUR.ANCS ?ROV.iSiONS

4.1 ?esoonsibility for ins~ecti on. Unless otherwise s~ecified in the contract or
purchase oraer, ine conr.raccor IS responsible for the performance of all inspection
requirements as specified herein. Except as otherwise specified in the contract or
purchase order, the contractor may use his own or any other facilities suitable for
the performance of the inspection requirements specified herein, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
necessary to assure supplies and services con fern to prescribed requirements.

4. 1.1 Reliability assurance program. A reliability assurance program shall be
established and malnr,alnea in accordance with MI L- ST O-790, with the following
exceptions:

a. In lieu of the procedure for production lot identification, the
manufacturer shall, as a minimum, be able to identify the time period
which the final production operation was performed on each item of
product prior to final test. . The date or lot code marked on each part
shall be identified to an inspection lot.

b. Traceability of materials shall not apply.

Evidence of such compliance shall be verified by the qualifying ~ctivity of this
specification as a prerequisite for q,~alifi cation and continued qualification.

o
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4.2 Classification of inspections. The inspections specified hereir! are classified

as follows:

a. Qualification inspection (see 4.4).

b. Verification of qua] ifi~ati On (see 4

C. Quality conformance inspection (see

4.3 Inspection conditions a“d meth Od~.

5).

.6).

4.3.1 Conditions. Unless otherwise specified herein a]l inspections shall be
performed in accordance wit,) the tes: conditions specif~ed in the “GENERAL
REQUIREMENTS” of MI L-s TD-202.

4. 3.2 ilethods.

4 .3.2.1 AC measurements. AC measurements shall be made at the frequency specified.
The magnitude of Ihe ac voltage shall be equal to or less than 1.0 volt root mean
square (rms). For all ac, measurements of polarized capacitors, the maximum dc bias
vo itage shall be equal to or less than 2.2 volts.

4.3.2.2 Ref??enc? messurenenzs. A’hen requirements are based on comparative
measurements maoe oefore anti after conditio~ing, ~the reference measurements shall be
c~nsidered the last measurements made at 25 C *5 C prior to candit.ioning. Unless
reference measurements have been nade within 30 days prior to the beginning of
con~itioning, they shall be repeated. ,.

4.3.3 Power suDply. The power supply used for life testing shall have a regulation
of +2 perc~”t ()? less of the rated voltage. The power source employed for dc leakage
current measurements shall be stabilized to at least *1OO parts per million. Ouring
measurements there must be no voltage fluctuations of sufficient amplitude to produce
a variation i!I the current measurement as read with’ any dc leakage current tester
used to test capacitors.

4.4 Ou?,lification inspection (polarized capacitors only, see 3.1 and 30.3). ~/
Qualification lnspeczion shall be per formea at a laboratory acceptable ;0 zhe
Government (see 6.3) on sanple units produ,ced with equipment and procedures normally
used in production.

4.4.1 Sam~le size. The number of capacitors to be suDjeczed to quzlificat<on
inspection snail De as specified in the appendices to this specification . Zacil
capacitor style shall be” qualified separately.

4 .4.2 Inspection routine. The sample shall be subjected to the inspections
specified In table In the order shown. All sample units shall be subjected to”the
inspection of group i. Two sampl? units shall be subjected to the visuai and
mechanical examination (internal) and 177 sample units [189 sample units for CSR21)
shall be suDJected to the remaining inspections of ,3roup II. The 177 units
successfully completing group 11 inspection shall then be divided as specified in
table I for groups 111 to VIII inclusive, (189 units for CSR2 ,,successfully
completing group 11 inspections shall then be divided as spec fled in table 1 for
groups 111 to 1X inclusive), and subjected to the inspections for thei particular
group; for combined voltage gt-oup submissions, each type shal
in each group.

4 .4.3 Failures. Failures in excess of those allowed in ta
refusal to grant qualification approval .

4 .4.4 FR qualification.

be equa

le I sha

y represented

be cause for

●
~/ Qualification approval will be based On the successful completion of the tests

specified in table 1, and will not be withheld pending completion of the extended
life test of 4.4.4.1,3.
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4 .4.4.1 Exponential. ~xponentia] FR qualific3ti’Jn shall be in accordance d<th the
general and detal lea requlrenents of !41L-ST9 -630 and the following details:

a. Procedure I . Qualification at the initial FR lev?l. FR level “M” of
h# -Oil s~ail app Iy. >ample U91CS snal I D? SUn JeCt?d tO the

qualification inspection specified in group VII, table I (see 4.4.21.
The entire life test sample shall be continued on te~t ta IO, L?O!Ihours
as specified i? 4 .7.20.2.2 upon completion of the 2,000-hour
qualification test.

b. Pracedure 11 - Extension of qualification to lower F? levels. To
$x Zend qualification to FR level ,?,’, data shall be limited to each
voltage group within a s.tyls; for F? l?vals “R,’ and “S’,, data from two
or more voltage groups within a style of sinilar construction may be
combined.

c. Procedure 111 - ?iaintenance of F,? level qualification. !laintenagce
perioa a or PRSP -10 snail apply. ;legaraIgss Or t“e number of prod” c:jon
lots produced during this peri ad, the specifisd number of Unit hours
shall be accumulated to maintain qualification (see 4.6.1).

4.5 Verification of qualification (Dolarized cd~a:itors only, seq 3.1]. E!%?y 5
months, cne manuracr. urer snail compile a summary or ine resul Li 07 qua IIty con f~rnancs
inspections and, where applicable, extended F< test data, in the for? of a ver ifi.
cation of qualification report, and forward it to the qualifying activity as the >asis
of continued qualification approval. In addition to the yeriodic sub~iss ion of F?
test data, the manufacturer shall immediately notify the qualifying activity w!lenever
the FR data indicates that the manufacturer has failed to maintain his q,~alified FR
level . Continuation shall be based on evidence that,
following has been met:

over the 6-month period, the

a.

b.

c.

d.

e.

f.

9.

Verification by the qualifying activity that the manufacturer nests the
requirements of MI L- ST D-790.

The manufacturer has not modified the design of the ite~. Change in
design includes but is not limited to any change of materials or
processes.

The specification requirements for the item have not been amended s~ as
to affect the character of the ite!n.

Lot rejection for group A does not excesd 5 percent or one lot,
whichever is greater; not applicable to table 1119.

Requirements for group C are met.

~;e ~:cords of all FR tests combined per style substantiate that the
!, “P” FR level has been maintained or that the manufacturer

continues to aeet the “R” or “S” F2 level for which qualified, although
the total component hours of testing may not, as yet, meet the
requirements of 4.4.4 .lC.

The records of all Ueibull life FR tests are summarized for each style,
stress level , and acceleration factor (see table Ill C).

If group C requivenents were “ot net and the manufacturer has taken corrective action
satisfactory to the Government, the forwarding of the verification of qualification
report may be delayed until within 30 days after completion of retesting of tie
periodic quality conformance tests. In this case, the qualifying activity shall be
notified of this condition within the time that the original verification of
qualification report was due. All reports shall be certified by a responsible company
official. The qualifying activity shall be contacted for the report format.

10
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TABLE I . Qualification inspection.
—

●

●

●

~
Inspection

I

I Group I 2/
[Tnermal snot. - -–- - - - -
lVOltage aging- - - - - - -
lSeal ---, --------
lRadiographlc inspection
I (not a~~~;c:b!e-to FR
~ level ----

i GrOu D 11
lVisual and mechanical
I inspection (internal)- -

ivisual and mechanical
inspection [external)

I ~1~1 ---------

jDC leakage ~/- - - - - - -
lCapac Ttance 2/ - - - - - -
lDissipati On 7actor ~/- - -
IES? </ (szyie CS221 only)-

i tiPOUD III
lShock (speclrlea pulse). .
lVibration, high frequency-
ISalt spray (corrosion] - -
lThermal shock and
\ immersion - - - . . - -

1 Group IV
lSolder ability- - - --- - -
lTerminal strength- - - - -
[Moisture resistance- - - -
lSleeving - - - -

I Group V
lStability at Tow
I temperatures -
\Surge voltage- -

I G?OUD ~1
lLife (at ,125 C)

I Grou D VII
\Life (at ~ma C)-

---- -

and high
---- -
---- -

5/
:--- -

5/
----- -

I Group VIII
lFungus ----------
lResistance to solvents - -
lResistance to soldering
l heat ----------

I Group 1X
lRipple current (CSR21 onlyd

Requirement
paragraph

3.6
3.7
3.8

3.9

.1, 3.4, and
.5

.1, 3.4, 3.5,

.3~,1; nd 3.31

3:11
3.12
3.13

3.14
3.15
3.16

3.17

3.18
3.19
3.20
3.21

3.22
3.23

3.24.1

3 .24.1

3.25
3.26

3.27

3.28

4.7.2
4.7.3
4.7.4

4. 7.5

4.7.1

4.7.1

4.7.6
4.7.7
4.7.8
4.7.9

4.7.10
4.7.11
4.7.12

4.7.13

4.7.14
4,7.15
4.7.16
4.7.17

4.7.18
4.7.19

Test I Number of
method I sample units
aragraphlto be ins Dectec

I

J

i“
All units

4.7.20.l\

I
4.7.20.11

1
4.7.21 I
4.7.22 I

4.7.23 }

2

4/—

12

12

12

24

102

6

8

I
4.7.24 I 12

I

I

Number of fail
ures allowed ~,

1Not applicabl,

0

1

I

I

1

0

1

A sample unit having one or more defects shall be considered as a single failure.
Nondestructive tests.
Marking defects are based on visual examination only and shall be charged only for
illegible, incomplete, or incorrect marking.
The sample size for CSR21 shall be 189 units, and the sample size for all other
styles shall be 177. One additional sample unit is included in each sample size
to permit substitution for the failure allowed in groups 11 through VI.
For qualification of design changes only, qualified manufacturers may submit
Wei bull data in lieu of groups VI and VII test data.
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TABLE II. Yoltage jroups.——

1 bcyie I volt age group I case s.lze I ‘Yo[tage range r
1’1 1

I volts r
I 1-1

I CSZ99, I 1 I A and B; .A1 and El; ‘d and X
I CS2L3, I z

I 6 throu Th 35 I
lCand5; Yand Z i 5 through 35

3
I Cs:; l I

I A and a; .A1 and Bl; ‘d and X
4

I 36 through 100 ‘!
lCand O; Yand Z I 36 throuflh 100 i

=’23 I 3 L A and a I 5 through 20
I or 6. lCdnd O
\ ~s~33 ~

I 6 through 20 I
7 lAand9 I 21 through 50 !

I I 8 iC and O I 21 through 50 i
mazl I an~

10 lCand D
I 0 tnrougn
I 21 through 50 i

4.6 Quality conformance inspection.

4.5. i [nsoection of oroduct for delivery. Inspection of product for delivery
shail cansisr or groups .4 ana C i~s?ec:i~ns for nonpolar ized units and groups A, B
(if i.;>iica>i?: see 3.1), and c insgec:ions fOr pOlarized units. Howevsr, shipment
neeo no: oe held pending the resui:s of group C :5s:S.

4.5 .1.1.1 Exponential distribution. An inspection lot shall cons:st of capacitors
of ttie sane szyie rr~m tne same pr~auction line or lines, of the same basic design,
produc~d under essentially the same conditions, and offered for inspection during. a
singl? work west. Styles CSR09 and CS?.13 msy be com Dined for maintenance of FR
l:vels “R” and “S”. E.ich style must be maintained to at least the “P” level. Total
hours for both styles cambined must justify “z” or “s”. Combinations of case sizes
and voltages within a style that may be. con bined to fOrm a lot are shOwn in table 11.

4.6. 1.1.2 ‘Xeibull distribution. An inspection lot shall consist of capacitors of
the same style, voltage rating, aesign, and nominal capacitance rating produced in
the sane case size. tianufacture of all parts in the lot shall haie been started,
processed, assembled, and tested as a group. Lot identity shall be maintained
throughout the manufacturing CyC le. All anodes shall be fahricat.ed from a single
identifi~ble powder lot.

4 .5.1.2 Grau D A inspection. .Group A inspection shall consist of the inspections
soezified in caole ii iA or 1118, and shall be made on the same set of sample units,
in the order shown.

4.5. 1.2.1 Samoling plan.

4. 6.1.2.1.1 Polarized u~its. For subgroups 1 and 4 (as applicable, see 3.1),
sampling shall be as specified in table 111A or table IIIB. Statistical sa~[~ing
ins~ection for subgroups 2 and 3 shall be in accordance with M1L-STD-105.
acceptable quality levels [AQL) and limiting quality (LQ) where pa = lo% shall be
as specified in table 111A or table IIIB. At the option of the manufacturer,
numerically lower AQL’s may be used as long as the specified LQ is not exceeded
numerically. Major and minor defects shall be as defined in MI L- STO-105 and as
specified intables 111A and IIIB. For exponential distribution:

and

a. The samples selected to form the lot shall be representative of the
case sizes and voltage groups produced during the sampling period.

b. If, during the 100-percent inspections of subgroup 1, when
applicable, screening requires that over 5 percent of the
capacitors be discarded, the lot shall be rejected and shall not be
resubmi tted. Oefective units obtained from lots with less than
five percent defective allowed (POA) may be reworked, resubmitted
only once and thermal shock only need not be done again.

c. A one-percent POA Sh;ll apply to all resubmitted lots.
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● 4. 6.1.2.1.2 Nonoolarized units. Nonpolarized units shall be subjected to the
thermal shock a“na voltage ag!ng test as specified in table 111A. If, during the
100-p ercenz $nspsction, ‘screening requires that over Spercent of the capacitors be
discarded, the lot shall be rejected.

TABL1 111A. Group A inspection (exponential distribution).

Inspection i Requirement
I paragraph

I

Subgroup 1
,

I
Thermal shock- - - - - - - I 3.6
;~O&age aging 1/ - - - - I 3.7

21 . - -:. - - . - / 3.8
?adiog~aphic inspecz<on

~f~f ---------l 3.9

+----
I

[

Subgrouq 2 gl I

Visual and mechanical I
inspection [external)- - I 3.1, 3.4,

~ :;:,33; ;0,

I
I I

1 Subg?Ou D 3 ~/ I

lStability at low and high I
I temperatures - - - - - - I 3.22

I Subgrouv 4 gl I

jSurge volta9e- - - - - - - I 3.23

I I
Test I Quality levels (percent

method I defective)
paragraph

FR level
1 Y I P, R, ana s r

I 1. I

4. 7.2 1100% inspection I
4. 7.3

1
I1OO: inspectio.1 100% inspection

4.7.4 I1OO% inspection
i I I

4. 7.5 ~Mot required
1 I

I I
All FR levels I

1 I
Major Minor I

1 I I

I I I

4.7.1 I 1.0 (AIJL) I 4.o (AQLI I
7.6 (LQ) I 18.0 (LO) I

I
I I

Applicable to C5R21 an$ CSR33 only.

Not applicable to nonpolarized units, see 4.6. 1..2.1.2 and 3.1.

Exempt from 5% POA; rejects shall not be delivered on the contract or order.

~;f~;gdunits from subgroup 3 samples to be submitted to tnis test, one failure

.,

,- 13
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TABLE IIIB. Group A inspection (Ueibull distribution).

I
Quality levels [percent ~ ●
defective)

,Inspection

SUbgrOUD 1

“hermal shock ~/---.-
.ife (accelerated failure
rate) ~ :/------

ieal ~/ --------- --
iadiographic inspection
~lgl~l --------

lisual and mechanical
inspection (external)- -

Subgroup 3

itability at. low
temperatures -

g

and high
---- -

Requirement
paragraph

3.6

3.29
3.8

3.9

3.1, 3.4,
3.5, 3.30,
and 3.31

3.22

Test
method

paragrapn

4. 7.2

4.7.25
4.7.4

4.7.5

4.7.1

4.7.18

All FR

Naj Or

1002 inspection

100% inspection
100% inspection

100% inspection

1.0 (AQL)
7.0 (L?)

evel s I
~

Minor
I

I

I
I

I
I

j
4.0. (AQL) I

18. o (LQ) .1

All FR levels I
I I I

SamOle i Acceat I Reject [

I I 1
’13 pcs. 11 failure 12 or norel

~failures I
! ●

AI Not applicable to nonpolarized units, see 4.6.1 .2.1.2 and 3.1.

~1 Exempt from 5% POA; rejects shall not be delivered on the contract or order.

~/ Not applicable to Wei bull graded units marked with exponential M-livel Fi dash
nu,nners.

14
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● TABLE IIIC. Weibull grading failure rate summary.

Manufacturer MIL style Voltage stress level (graded/rated)

Location CSR13 CSR91
CSR09 CSR33

Military style
39003G acceleration factor

CSR23 CSR21

Company style

1 1 i I I I I I I I I I
[ Ueibull lNom. lRated lQuantitylDate I XI I X2 j x3
Iinspectionlcap. I dc Istarted Istartedl

IEOT ~ I ~
ItotalI I I

~13t number~value ~volts ~grading ~gradingl data I data [ data lreal I IFRSPI z I
HourslFallslHourslFalIsIHoursIFaIlslhourslBeta l-90 l(Z/KHrslI

I I I I I 11111111 II
T I I r

I I I I [ I I I I I I I I I
I II ,.

I 1 I I I I Ill r
I I I I I I I I I I II Ill I
t 1 I ) f II II I 111

/1
I

I I I I I I I I I I I I I I
I I II 1 8!1 I I 1111 1
I I I I I I I I I I I I !11 I
I I I I I i I I I I I
1 I I 4 II! I I I I [!1 r
I I I I I I I I I I I I Ill
I I I I I I I II I Ill I
1 I I I I I I I I I II I

I I I I I I I I I I I I
7 I I I I I I

●’”:

Ill
I [ I I I I I I I I

I [ I I [ ( I I I I I I I
I I I I I I I I I
I I I I I I I I I I I Ill I

1 I I I ) I I I I I I I Ill I
1 I I I I I I I I I 1 1

I I I I 1.1 I I I I I [ I I T
I I I I I I I I I I II
I I I I ! I !! I I I I I )
~ [.1

I I I I I I I I
! I I I 1 I I I I I I I I I
1 ! I I I I I I I I
1 I I I I I I I I 1 I I
I I I I I I I I I
1 I I I I I I [ I I (

I 1 I I I I
1 I I [ I I 1 I I I r

I I I I I I I I I
1 I I I I I ! I r

I I I I I 1 ( I 1 I
1 [ I I I I r

I I 1 I 1“ I I I 1 I
1 I I I 1 r

I I I I I I I I I 1
1 I I I i I r

I I I I I I I I I I
) 1111111 r
1 I I I I I I I

I 111111 r
1 I I I I I I I

I I ) I r

9“; I

1111
I I I I I
I I I I 1 I I 1. I I I r
I 1 I I 111111
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4.6. 1.2.2 i4anufacturer’s production ins~ecti on. If the manufacturer performs
tests similar to those specified in subgroup 1, table 111,4 or table IIIB, as the
final step of his production process, yrou? A, subqroug 1 inspection ms’f be waived
and the data resulting from the manufacturer’s production tests may be used instead.
Authority to waive the subgroup 1 inspection shall be granted by the qualifying
activity only. The following criteria shall be complied with:

a. Tests conducted by the manufacturer during production shall be clearly
identical to or more strinaent than that soecif ied for suburouo 1.
Test conditions shall be e~”al to or more ”strinqent th,
specified for subgroup 1.

b. Manufacturer subjects 100 percent of the product suppl
specification to his production tests.

c. The parameters measured and the failure criteria shall
more stringent than those specified herein.

n t;ose

ed under this

be the same or

d. The lot rejection criteria are the same or more stringent than that
specified herein.

e. The manufacturer shall make available all information concerning the
test procedures and instr~men tati on used in his production test;. This
data shall 5e provided as part of the evaluation required for
MI L- ST D-790. The manufacturer shall also make available to the
Government all records of all detail test data resulting from
production tests.

f. Once approved, the manufacturer shall not change the test procedures or
criteria without prior notification and concurrence by the qualifying
activity.

4. 6.1.2.3 Dis Dosit,ion of samole units. Sample units which have been subjected to
subgroub 4 of group A inspection shall not be delivered on the contract or purchase
order.

4. 6.1.2.4 Re.jccted lots. Inspection lots rejected as a result of failure to pass
subgroup 2 inspec:lon may be resubmitted for Government acceptance only if the
manufacturer per ferns 100-? ercent inspection on capacitors of the lot for those
characteristics which were defective and resulted in rejection of the lot, removes
all defective units and resubmits the lot for quality conformance inspection.
Inspection lots rejected as a result of failure to pass subgroup 3.or 4 shall not be
resubmitted. Resubmitted lots shall be kept separate from new lots. and shall be
clearly identified as resubmitted lots.

4.6. 1.3 Group B inspection (polarized units only] (exponential only). Group B
inspection shall consist or tne t.esr speclrled in taole IV, ana snai I De made on
sample units which have been “subjected to and have passed the group A (subgroups 1,
2, and 3) inspections.

TA8LE IV. Grouo B inspection.

I I I I
~ Requirement \ Test method I

I Inspection paragraph paragraph
I I I

I
lLife(at +85” C)------ --i 3.24.2.2 I 4.7.20 .2.1 i
I I I I

4. 6.1.3.1 Sampling plan. A sample shall be selected at random from each inspection
lot that has passed group A (subgroups 1, 2, and 3) inspections. The sample chosen
shall be representative of each voltage group with the highest capacitance value in
each case size represented in the lot (see 4.6.1.1.1). Sampling for quality
conformance life test shall be as specified herein. The detailed quality conformance
procedures of MI L-s To-690, with the following details and exceptions, shall apply:

a. Lot sampling: 110 samples.
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..- b.

c.

d.

e.

i.lIL-c -39003G

Ouration of lot conformance FR test: 24o hours.

Failure criteria: AS specified in 3.24; one failure per lot.

Permissible combination of voltage ratings and case SiZe S: .4s
specified in 4.6.1.1.1.

Dis DOs iti On of samules and inspection lot: Samule units which have
been subjected to group 3 inspection may be delivered on the contract
or purchase order provided they are 100-percent inspected to verify
that they meet all of the requirements listed in table 111A, subgrou?
2, and that the dissipation factor, capacitance, and dc leakage are
within the initial limits specified (see 3.1). The inspection lot may
be shipped upon completion of lot conformance FR test.

Even though the lot has been rejected, those units in the lot which were predesignated
for extended life testing shall remain or be placed on test for the full length Of
time.

4 .6.1.3.2 Extended life. In addition, a miflimum of 10 units shall be selected at
random from eacn Inspection lot and subjected to the extended life test specified in
4.7.20.2.2. The manufacturer may increase this sample siz~ if des~red in or de? to
develop the necessary number of unit hours of data far ma fnt:>ance or ex?e~s ion of
qualification. The sampie size may vary over the ainirnu!n from Iot to lot at the
manufacturer’s option. The units selected for the extended life test may be from
those subjected to group B inspection or from other units in the 10:. In any case,
the units to be subjected to the extended life test shall be predesignated before any
life tests are initiated. The extended life test may be initiated ~eriodically with
units accumulated from each lot, or may be initiated on a lot-by-lot basis. The
units selected for extended life test from e~ch lot shall be representative of the
capacitance values, case sizes, and voltages included in the lot to the naxincn
extent possible. In any case, aver the production period covered by the maintenance
of qualification requirements, the data shall be representative of the case sizes,
voltages, an5 range of values produced.

4 .6.1.3.3 Failure i“ group B inspection. If an inspection lot is rejected as a
result of failure to pass group B inspection, the lot sfiall ~ot be resubmitted. Lven
though the lot has been rejected, those u~its which were predesignated for extended
life testing shall remain or be placed on test for the full length of time.

4. 6.2 Periodic inspection. Periodic inspection shall consist of g?oup L
insoect$ on. :xcepr wnere toe results of these inspections show nonc~n?lianc? wixh”
the applicable requirements (see 4. 5.2.1.:), delivery of ?rodaczs w$icfi have D.3ssed
groups A and B shall not be delayed pending the results of th?se periodic inspections.

4 .6.2.1 Grouo C inspection. Group L inspection shall consist of the tests
specified in tanle V: in the order shgwn. Group C inspection shall be made on sample
units selected from Inspection lots which have passed the group .4 inspection for
no fipolsrized units and Wei bull distribution inspection lots; and groups A and 3
inspections for polarized units (exponential distribution inspection 10ts).

4 .6.2.1.1 S3m Dling Dl an.

4.6.2 .1.1.1 ?olarized units. There shall be 56 sample ,units of each style (68
sample units for CSR21) taten from production every 2 months and subdivided as
specified for subgroups 1, 2, 3, 4, and 5 listed in table V and subjected to the
tests specified in those subgroups, in the order sh~wn. The maximun and nininum case
sizes manufactured durin3 that nonth shall be represented in the sample in at least
the approxi~ate ratio of production. Allowable failures sh~ll be as specified in
t.3ble V.

4 .6.2.1.1.2 !~on~olarized units. There shall Je 12 sample units of style CSR91
taken from prod,lc:lo~ every 2 months t>~t style CSR91 is produced, subdivided as
specified in subgroup 5 of table V ind subj?c ted to the tests specified in that
subgroup, in the order shown. T$e naxi.num and .ninimum case siz?s manufactured during
that mon:h shall be r?g resented in the Saaple in at least the approximate, rati~ of
production. No failures ar? allgwed.

!7
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TABLZ V. GrOu IJC inspection.

I

I Inspection

I
Subarou~ 1

I
I Shock (specified pulse]- - - -
1 ‘fibrati on, high fr?+quency - - -
I Salt spray (corrosion]- - - -
~,Thermal shock and immersion- -

Suborouo 2

Solder ability- - - -
Tern inal strength- -
Moisture resistance -
Slesving - - - - - -

sub~ro~~ 3

Life (at +125”c) . -

su3arou D 4

---- .
---- -
.-. . .
---- .

---- -
I

Resistance to solvents - - - -
Resistance to soldering heat -

sub~?OUD 5 ~1

Salt s?ray [corrosion) - - - -
Resistance to solvents - - - -

Subqrouo 6

Ripple current (CSR21 only)- -

Requirement
paragraph

3.14
3.15
3.16
3.17

3.13
3.19
3.20
3.21

3.25
3.27

3.16
3,z6

3.Z3

Test method
paragraph

4.7. ;0
4.7.11
4.7.12
4.7.13

4.7.14
4.7.15
4.7.16
4.7.17

4.7.22
4.7.23

4.7.12
4.7.22

4.7.24

Number of
samples

12

8

6
6

12

Allowable
failures

1

0

0

1

~1 No”golarized capacitors Only, s?e 3.1.

4 .5.2.1,2 Ois~osjt<on of samole yn its. Samgle units which have been subjected to
gr~up C insgeczlon snaii noz De aeiivered on the contract or purchas? order.

4,6 .2.1.3 Noncompliance If a sample fails to pass group C inspection, the
manufacturer snal I nocl~y the qualifying activity and the cognizsnt inspection
activity of such failure and take correcrfve action on the materials or processes, or
both, as warranted, and on all units of product which can be corrected and which are
manufactured under essentially the same materials and processes, and which are
considered subject to the same failure. Acceptance and shipment of the product shall
be discontinued until corrective action acceptable to the qualifying activity has
been taken. After the corrective acr.ion has been taken, yroup C inspection shall be
repeated on additional sample units [all inspections, or the inspection which the
original sample failed, at the option of the qualifying activity). Groups A and a
inspections maY be reinstituted; however, final acceptance and shipment shall be with-
held until the group C inspection has shown that the corrective action was successful.
In the event of failure after reinspection, information concerning the failure shall
be furnished to the cognizant inspection activity and the qualifying activity.

4’.6.3 Inspection of packagi no. The sampling and inspection of the preservation,
packing, and container ,narking snail be in accordance with the requirements of
i41L-C.39028.

...
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4.7 Methods of inspection.

4.7.1 Visual and mechanical inspection. Capacitors shall be examfned from a
distance of 6 incnes in normal room lignting and without the aid of magnification to
verify that the materials, design, construction, physical dimensions, marking and
workmanship are in accordance with the applicable requirements (See 3.1. 3.4. 3.5.
3.3o and 3.31). If closer examination is required, the capacitors shall be examined
d? no greater than 4X maximun magnification.

4.7.2 Thermal shock (see 3.5). Capacitors shall be tested in accordance with
method 107 or hllL->(0-2f3z. lhe following details shall apply:

a. Special mounting: Not applicable.

b. Test condition letter: B.

c. Measurements ~efore and after CYCling: Not applicable.

4.7.3 Voltage aain9 (exponential only) (see 3.7). Capacitors shall be placed in a
suitable ?est cnam Der malntalnea at .55 b => L ana shall be subjected to the

s~pi?cstions of rated dc voltage, vinimum, far a nini mum of 40 hours, exce Dt
n~n>:larized ca~acitor$ !s?? 3.1) shall 5s c25:?4 for 20 hours, min~mum, .in each
direction. The’ aging circuit shall have a total resistance, excluslve or the
capacitor, but including fuse wiring and internal impedance of the power supply, of
n~t more than 3 atims under any operating condition.
the chamber,

Capacitors shall be removed from
stabilized at room anbient conditions (see 4.3), and the dc leakage.

capacitance, dissipation factor, and ESR (CSR21 only) shall then be measured as
specified in 4.7.6, 4.7.7, 4.7.8, and 4.7.9, respectively.

4.7.4 Seal (polarized capacitors only, see 3.1) (see 3.81. Capacitors shall be
tested in accordance with merhoa ll? of MI L- S79-20Z. The follow ing. detail and
exception shall apply:

a. Test condition letter: A, O, or equivalent.

5. Examination after test: Not applicable.

ibis test may be acco;ilplishe$ prisr to th”e additian of the slee V~.

4 .7.5 Xadio$ra~hic inspection (Polarized czv~~i~~rs Only. see 3.1) [nOt applicable
for F? leve! M“] (see d. 9). L5pac1ro Ts sn$ll 2? zssz?a :n accoraancs w7tn ~ernoa Z09
of MI L-si D-202. The following details shall apply:

a. ~adiographic quality: Sufficient definition to deternine that
spec inens are free from defects specified in 3.9 and shall render a
clear sharp inage of the penetram?ter.

3. Image-quality indicator: An image of the ?enetrameter shall be
included on each radiograph. The penetrameter may be nade from a
sanple capacitor, of the same style as the capacitor being radiographer,
with an AXG number 48 copper, gold, or tungsten wire mounted across the
capacitor body, or it may be fabricated in accordance with, or be
equivalent to, the example in figure 1.

c. P3siti0ns of specimen: One plane at 90-degree rotation perpendicular
to the longitudinal axis. If failures exceed the allowable limit, Xra Y
shall be per forned in two planes for all subsequent lots. The
manufacturer nay return to one-plane testing when three sequential lots
meet specification li~its.

d. Evaluation of ima3es:

(1) Special kind of viewing ?qui Pment: ~agqifyi?g 91a$s.

(2) Magnification: IOX.

(;) “3ef?cts to be soujht n spec inen: 4s specified in 3.9.

19Source: https://assist.dla.mil -- Downloaded: 2016-11-16T16:39Z
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Inches
.125
.188
.25o
.375
.500
.563
.625
.750

1.000
1.500
2.250

3?8
4.78
6.35
9.53

12.70
14.30
15.88
19.05
25.40
38.10
57.15

VIEW A

VIEW B

FIGuRE 1. Imaae quality indicator optional
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4 .7.6 DC leakage (see 3.10!. CC leakage shall be measured using the dc rated
voitage ●2 percent at the applicable test temperature (see 3.1), aft2r a maximum
electrification period cf 5 minutes. A 1,000-ohm resistor shall be plac?d. in series
with the capacitor to limit the charging current. A ste?idy source of power, such as
a regulated power supply, shall be used. ,Measurement acc,Jracy shall be nith~n $2 ●
percent or 0.02 microampere (2A), whfchever is greater (see 4.3.3). For nonpolarfzed
capacitors, measurements shall be made in both directions.

4.7.7 Capacitance (see 3.11). Capacitors shall be tested in accordance with
method 305 of MI L- ST D-202. The following details shall apply:

a. Test frequency: 1,000 *1OO hertz (Hz) for CSZ21 only and 120 *5 Hz for
all other styles.

b. Limit of accuracy: Measurement accuracy shall be yi thin +z. O percent
of the reading for ●1O and ●2O percent capacitance tolerance ite!ns and
●0.5 percent of the reading for *5 percent capacitance tolerance items.

c. !4agnitude of polarizing voltage: Unless otherwise “specified (se: 3.1).
naxi mum dc bias shall be 2.2 volts for all ac measurement:. The
magnitude of the ac voltage shall be limited to 1.0 volt rms.

4.7. S Oissi oation fdctor !ses 3.12). The dissipation faczar Shail be measured at
t5.e freq,Je.~cy spec;~lea Irl ~.~.ja, Dy aea.ns of a ?olariz~~ c?oac;tance ~ridge. The
:nierent sccaracy of the messurenent shall be *(2 ?e?c$nt aczual vzlue ‘0.001).

4.7.9 Equivalent series resistance (ESR) (style cSR21 only) (see 3.13). The ES?
at the a?pllcao$e temperature sna ii be neasurea a]rect; y or aecermln?a rrom measure-
ments obtained from a bridge. The following details shall apply:

a. Test temperature and tolerance: +25-C *5” C.

b. Test frequency: 100 kHz *5 kHz.

c. Li nit of accuracy: Measurement accuracy shall be within ●5.O percent
of the reading.

d.’ Magnitude of polarizing voltage: Unless ot$erwise specified (see 3.1),
the maximum dc bias shall be 2.2 volts for all ac measurements. The
?daqnitude of the ac voltage shall be li,nited to 0.5 volt rms nax imum.

4.7.10 Shock [sDecified oul se) (polarized CaOa CitOrS oni Y, see 3.1) (See 3.14).
Capacitors snail be tested In accordance wltb nerhoa 13 or ,~1L->l u-202. lne
following details and exceptions shall apply:

a. Special mounting me39s: Capacitors shall be rigidly mounted on a
mounting fixture by the body. (Potting compounds may be used to secure
the capacitor body as long as the compound does not s,lpport the
leads. ) Leads shall be secured to rigidly supported terminals, so
spaced that the length of each lead from the capacitor is approximately
.375 inch when measured from the edge of the supporting tzrminal .
Leads shall be within 30 degrees of being parallel. Iihen securing
leads, care shall be taken to avoid pfnching the leads.

b. Test condition letter: I (lJO g peak).

c. Measurements and electrical loading during shock: Ouring the test,
observations shall be mad: to determine intermittent contact or arcing
or ope?- or short.circuiting. Detecting equipnent shall be
sufficiently sensitive to detect any interruption with a duration of
0.5 millisecond (ins). The dc rated voltage shall be applied to the
capacitors during the test.

d. Examinations after test: Capacitors shall be visually examined for
evidence of arcing, breakdown, and mechanical danaqe.

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T16:39Z
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4.7.11 Vibration, high freauency (polarized capacitors only, see 3.1) ‘(see 3.15).

Capacitors snail be tested In accordance with meznoa %04
following. details and exceptions shall apply:

or MI L- SIO-ZOZ. rhe

a. Mounting of specimens: Capacitors shall be securely mounted as
specified in 4.7.10a.

b. Electrical load conditions: During the test, the specified CIC rated
voltage (see 3.1) shall be applied to the capacitors.

c. Test condition letter: o (20 g).

d. Ouration and direction of motion: Four hours in each of two fiutually
perpendicular directions (total of eight hours), one parallel and the
other perpendicular to the cylindrical axis.

e. Measurements during vibration: Duri””ng the last cycle, an electrical
measurement shall be made to determine intermittent operation or Open-
er short-circuiting. Observations shall also be made to deternine
intermittent contact or arcing or open- or short -circtiit~ng. Oetecz?ng
equipment shall be sufficiently sensitive to detect any inzerrtiptfon
with a duration of 0.5 ms, or greater.

f. Measurements after vibration: Not applicable.

9. Examination after test: Capacitors shall be visually exznined for
evidence of mechanical damage.

4.7.12 Salt sDray (corrosion] (see 3.16). Capacitors shall be tested in accordance
with method 101 Df MI L-ST 0-202. The following details and exceptions shall apply:

a. Applicable salt solution: 5 percent.

b. Test condition letter: a (48 hours).

c. Measurements after exposu r:: Not applicable.

d. Examinati~ns after test: Capacitors shall b: visually exa:nined for
evidence of corrosion or other defects that will affect life or service-
ability.

4.7.13 Thermal shock and immersion (polarized cauacft~rs only, see 3.1) (Se? 3. ii).

4. 7.13.1 Thermal shock. Capacitors shall be tested in acc~rdance with method 107
of MI L- ST D-20Z. I he fo il owing details and exceptions shall apply:

a. Conditioning ?rior to first cycle: 15 xinutes at ttie inspection
conditions specified in 4.3.

b. Test condition letter: 8.

c. !ieasurements before and after cycling: Mot applicable.

4. 7.13.2 Immersion. Following tem?erat,~r’e cycling, capacitors s>all be tested in
accordance w?th method 104 of NIL- ST D-202. The followin3 fietails %nd exceptions
shall apply:

a. Test condition letter: 9.

b. Measurements after final cycle: 4i thin 30 ~inutes after remsval from
the final irmers ion “$sth, the dc le~’<age, Capacitance, and dissipation
factor shall >e ~eas~red as s?ecified in 4.7.6, 4.7.7, and 4.7.4,
respectively.

c. Examin3ti0n after test: <~>acitors s?all he visually exami~ed for
evidence of corrosi o?, nechanic31 damage, and obliteration ~f ,narking.
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4.? .:4 Solderabilfty (oolarized ca?acit,ors oniy, see 3.1) (see 3.19). Capacitors
s:lall be tested in accoradnce wltn method 2,38 of YIL-S7D-202. The following details
s!lal’1ap?l y:.

i. !i!,mb~r OF terminations 3< ?Jcfi part to be tsste’i: Two, as follows.

(1) Negative leads: 0.Iz5 +.025 <flCh frOm ?nd of ca$?.

(2) Positive leads: 0.:25 *.025 inch from the point of “clean lead”
ene?ging from the s?al eyelet.

4.7.15 Terminal strangth (polarized capacitors onlv, see 3.1) (s?? 3.19}.

4.7.15.1 ~. Capacitors shall be tksted in accordaacs with method 211 of
HIL-ST3.20Z. The following details shall apply:

a. Test condition letter: A.

b. Xethad of tiolding: The body of the capacitor shall be secured.

c. Applied force: Thre* pounds.

4.7. 15.2 T,fist. C3zacitors shall be test= d in accordanc? with method 211 of
MI L- STD-202. — ,ne :~ll~!#::j deiail and exception shall apply:

a. Test c.ond:tfon letter: 0.

b. !Iumber of rotations: Three.

Capacitors shall be visually %xami~ed for loosening of terainals and permanent damage
to the terainals, terminal welds, or terminal solder, as applicable.

4.7.15 Moisture resistance (polarized capacitors only. see 3.1) [see 3.20).
Capacitors snail De testes in accordance wltn method 106 or MI L- S1O-2O2. Ine
followinq details and exceptions shall. apply:

a. Special mounting: Not applicable.

b. Initial ,neasurements: DC leakage, capacitance, and dissipation factor
shall be measured as specified in 4.7.5, 4.? .7, and 4.7.8, respectively.

c. Polarization and loading voltages: Not applicable.

d. Excs?ti on: Step ?5 not required.

e. Final ineasurenents: After the final cycls a“d within 2 ta 6 hou~s
after removal o? the capacitors from the hunidity chanber, the dc
leakage, capacitance, and dissipation factor sha~l be measured as
specified in 4.7.6, 4.7.7, and 4.7.8, respectively, at the inspection
conditions specified in 4.3.

f. Examinations after test: Capacitors shail be visually examined for
evidence of corrosion, mechanical damage, and obliteration of marking.

4.7.17 Sleeving (polarized capacitors only, see 3.1) (see 3.211.

4.7. 17.1 Dielectric strength. The capacitors shall be placed in a Y-block.
sleeving shall

The
then be su~jected to a dc potentia7 ‘3f 2,000 volts with a maximum

leaka3e of 20 VA between the capacitor case and the intimately associated metal
V-block. The voltage shall be, applied uniformly at the rate of 5D0 volts per
second. Electrification time shall be 1 minute *5 seconds.

4.7 .17.2 Insulation resistance. The capacitors shall be placed in a V-block is
specified in 4. 7.17.1 and the insulation resistance between the case and V-block
shall be neasured with a polarizing voltage of 500 *5O volts dc for 1 minute +0, -15
seconds. The measurement shall be repeated five times, rotating the unit in
block each time.

24
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4.7.18 Stability at low and high temperatures (polarized Capacitors Onl Y, see 3.1)

(see 3.22). Capacitors shai I be sieasured COr tic
tion

lea Kage, capacitance, and dlssl pa-
factor as specified in 4.7.5, 4.7.7, and 4.7.8, respectively, at each of ~he

temperatures specified in table VI ,
[step 2) are not required.

except that dc leakage measurements at -55 C
After the measureneflts of capacitance and dissipation

factor have been made at the -55° C temperature (step 2), rated V01ta9e shall be
applied through a 33-ohm l~ad for a minimum ~f 5 minutes. The capacitors shall be
brought to thermal stability at each test temperature. Thermal stability will have
been reached when no further change in capacitance is observed between two successive
measurements taken at 15-minute intervals.

TABLE VI. Temperature for stability teSt.

I Step ~ Test temperature ~

11 -------------- -~+z5”c(*z”c)
I 1

12 -------------- -1-55 ”c(+o-3”c)\
13 -------------- -I+z5”c(+z’c) I
14 -------------- -1+85 ”$ (+4,-0”!)!
15 ------- - I +125 c (+4, -o C)l
I 5- - - - -- ~ ~ ~ ~ ~ ~ ~ ~- I +Z5.C (*2°C)

I

4.7.19 Sur=e voltage (polarized capacitors onl Y, see 3.1) (see 3.23). Capacitors
shall be suo Jeczea, to L,ud U cycles or tne app]]caole surge voltage as Tol lows:

OC rj:e~8;g;tage OC s::g~8;~;tage

(volts) (volts)

1: 1:
15 20

26
:: 46

65
R 98

100 130

The ambient temperature Suring cycling shall be +85” C. Each cycle shall consist of a
30-second surge voltage application followed by a 30-second discharge period. voltage
aPPlfcatf On shall be made through a resistor of 33 ohms. The tolerance of the
resistor shall be ●5 percent. Each surge voltage cycle shall be per forwed in such a
manner that the capacitor is shorted terminal-to-terminal through a copper bar, or an
equivalent low resistance at the end of the 30-second application. An alternate
method of shorting the capacitors is discharge through the same resistance that fS
utilized for charging. After the final cycle, the capacitors shall be stabilized at
the inspection conditions specified in 4.3, and the dc leakage, capacitance, and
dissipation factor shall be measured as specified in 4.7.6, 4.7.7, and 4.7.8.
respectively.

4.7.20 Life (polarized capacitors only, see 3.1) (see 3.24).

4. 7.20.1 For qualification inspection. Capacitors shall be tested in accordance
with method Un or MI L-hi iJ-202. The to ilowing details and exception shall apply:

a. Oistance of temperature measurements from specimens, in inches: Not
applicable.

b. Method of mounting: Capacitors shall be !nounted by their leads.

25
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c. Test temperature and tolerance: Capacitors beim”g subjected to the test
of group YI of table I shall be tested at +125° C +4, -o-c. Capacitors
o?ing suojec{ed to the test of group VII of table I shall be tested at
+85° C +4, -0 C.

d. Oper:ting conditions: Rated dc voltage (see 3.1) or derated voltage at
+125 C, as applicable [see table VII), shall be applied gradually (not
to exceed 5 minutes either by a slow build-up of the voltage or through
a resi star which shall be shorted out within 5 minutes). Voltage shall
be applied c~ntinuously, ‘?xcegt for measurement periods. The impedance
of the volta$e s.c,ui-ce, as seen fr~,n the terainals of each capacitsr,
shall not exceed 3 ohms (1 ohm for style CSZ331. Storage battaries or
an electronic power supply capable of supplying at leas: 1 ampere ,whe~
a Capacitor is shorted shall 5e used.

e. Test condition letter: F (2,000 hours].

f. Measurements during expossre: OC lea{age at the applicable high test
temperature shall be made at the following inter vals:O; 240 +49, -0
hours; 1,000 +48, -3 hours; and 2,000 +7z, -O ho”r~.

5. )leasui-eme”ts after expos, ure: Capacitors “shall be returned to the
?,lsgsc:ion Conditions sDe:ifie$ in 4,3, and shall be visually exar.ineti
f~? evjdesc? gf ,meihan ical danage; dc le?.kaze, Capacitance, and
dissipation factor shall then
and 4.7.9, respectively
SU5
followlng measurements specified in table VII.

! he measured as soecifisd in 4.7.6, 4.7.7,
Y (see 3.24.1). In addition, Caoacftors shail >e

~~?cted to the dielectric strength test as specified’in 4 .7.17.1

TABLE VII. Voltaqe.

I I (
~ ~ated voltage ~ Derated voltage I

(at +85°c I , (at +125 C)1

I

I
I

Volts, dc

6
10
15
20

I

[

I

I

Volts, dc

4
7

10
13
23
33
50
67

I

n 4.7.20.1,

4. 7.20.2 For quality conformance inspection.

4. 7.20.2.1 Performance check. Capacitors shall be tasted as specified
with the followlng except lo”s:

a. The duration of the test shall be 240 hours.

b. The +85° C rated voltage shall be used for this test.

c. The test temperature and tolerance shall be +85-C +4, -o-c.

d. The dielectric strength test need not be performed.

●

4. 7.20.2.2 Extended life test. Capacitors shall be tested as specified in
4.7.20.1, except that the duration of the test shall be 10,000 hours. OC leakage (at
the applicable high test temperature) shall be made at the fol]Owi”g f“terva]$: 0;
’245 +49, -O hours; 1,000 +48, -0 hours; 2,000 +72 -0 hours; and every 2,000 hours
there aft?v ““til lr),ooo +’36, -o hours have ~lap~e,j. The final medsureme”t~ *hall be
in accordance with 4.7.20 .lg.

o
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4.7.21.

be tested

:! IL- C.390C13G

Fungus (polarized capacitors only, see 3.1) (see 3.25). Capacitors shall
In accordance with u!erhoa 508 Sf :41L- SID-?.lg.

4.7.22 Resistance to solvents (see 3.26). Capacitors shall be tested in accordance
with methoa 21s or MI L- STU-2!12. The Tol lOwing details shall apply:

a. The marked portion of the capacitor body shall be brushed, with Sleeve
in place.

b. The number of sample units to be examined shall be as specified ~n
table I or table V, as applicable.

c’. Capacitors shall be visually examined for evidence of ?nechanical danage
and ob7ite?ation of marking.

4.7.23 Resistance to s,ldej-ing heat [polarized capacitors only, see 3.1) (see
~. Capacitors snail De teststi ?n accordance wltn mecn~a 210 or 31 L-s ID-<OL. The
followfng details shall apply:

a. Depth of”inmers {on {n molten solder:

(Ii Negative leads: 0.125 +.025 inCh from end of case.

(2) Positive leads: 0.12S *.025 inch from the point of “clean lead”
emerging from the seal eyelet.

b. Test condition letter: 3, except immersion duration shall be 20 *2
seconds.

c. Cooling time prior to measurement after test: 30 minutes mini,num.

d. Measurements after test: OC leakage, capacitance, and dissipation
factor shall be measured as specified in 4.7.6, 4.7.7, and 4.7.8,
respectively.

e. Visual examination: No evidence of external damage (internal
examination not required).

4.7.24 Ripple cu~rent (style CSRZ1 only) (see 3.28). Capacitors shall be tested
in accordance Wit.h zne toll owing ae~a? IS:

a. Method of, mounting: Capacitors shall be mounted by their leads.

b. Test temperature and tolerance: +25° C *5° C in a still air enclosure.

c. Operating conditions: A sinus oida7 alternating voltage a? a frequency
of 40 +2 kHz shall be superimposed on 50 percent rated voi?age so that
the peak voltages do not excead the value of the rated direct voltage
of the capacitor. The ?!axinum rated ripple current shall be applied
continuously, except for 31?asurement periods. The direct voltage shall
be supplied by a regulated power supply free from surges, having a low
internal resistance, and shall be applied to each capacitor section
through a separate resistor. OC power supply regulation shall remain
within *2 pe?cent or less. AC power source regulation shall be within
●5 percent on current at 40 *2 kHz with less than 10 percent distortion.

d. Ouration of test: 240 hours.

e. Measupeme”ts after exposure: Capacitors shall be returned to the
inspection conditions specified in 4.3, and shall be visually examined
:~~t~:idence of mechanical damage; dc leakage, capacitance, dissipation

and ESR shall then be measured as specified in 4.7.6, 4.7.7,
4.7.8, ’and 4.7.9, respectively.
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4.7.25 ‘Jeibull FR level 9raciin3 (se2 3.29). Capacitors shal T be tested in
accord aoc? with mecho.1 103 or :lIL.ST3-Z92. The foi13#ing details and exceptions
s;lall app7y:

a. Dist3nce of
.0

t2mper3tur2 from .joecimeqs, jn i,nc%es: Not applica!l:?.

b. Me:hod of mounting: Capacitor; shall b? mounted by their leads.

c. Test temper stur? tnd tolera?ce: +95° C +4”, -o’c.

4. Upe7ating conditions: Accalerat?d dc voltage as aDpiic351e (see tibl~
VIII), shall >? appl ia: grai,~ally (not to exceed 5’,ninutes by a siow
build-up of the voltage;. !liximum acceleration, 20,303:i. Volia’g.s
s~a!l be applied continuously, excect for failure count periods. The
ilnpedance of the voltage source, as sesc from the terminals of each
capacitor, shall not exceed one obfi. .4n elsc?ronic powe? supply
cazabl? of supplying at 1?3s: 3 amperes when a capacitor is shorted
shall be used.

9. Faiiure c~unt’d,lring test: The lot size (se: 4.6.1.1.21 to be graded
is es:ablishej after j-emoval Of gr,ss defec:jves (jnfant ~~rtaljty) (I5
,ninut *s, maxi.nun). The first failure Counts ha.11 be performed at l?ast
2 h~urs after th$ test #as started. The nunber of blown fuses and the
ti~e under Ls; t shall >e r.ecgrded :3 within +9.1 hour. Calc,Jlate the
frac:ion failed, pi, at time, XI, s2e equat!o? 4 (6.9.2).
Optionally, MI L- ST D-.59O, table 11 F?SP-9CJ may b? used to compute tbe
faiiure rate base on the ac:el grated part hO,,rs gefle~~ted Mhen c . 0,
(see 6.3.1).

h. F?ilur? c~unt after test: .4 ?ai lure count shall be per fo?.ned after 49
:hours minimum after the tast was started. The number of bl~wn fuses
and the time undar t?st shall b: recorded to within *r3.1 ho,Jr.
calculate t!!e cuc!ulst~v? fraction f?il?d, P7, at tine, x2, see
eq:lation 4 (5.9.2).

i. Lot failure rate: Determine Z (t) from equation 3 (6.8.1). If the
desired failure rate has b2en achieved, the lot may be removed from
test.

j. Contin9.3tian grading: If the des irei failure rate has not been reached,
the lot may be continued on test. The tine to reach the failure rate
goal zay be determined fron equition 5 (6.9.2). If the tine calculated
to reach the goal failure rate is excessive,
i? favor of a ne,d lot.

the lot may be discarded

k. We.i;urelnents +fter ex?gsure: Capacitors shall be. renoved from the
test, be stabilized at room ambi:nt conditions (see 4.3) and the dc
Ieakdge, capacitaqc?, dissipation factor, 3’Id ESR (L SR21 only) shall be
m?asured as specified in 4.7.5, 4.7.7, 4.7.3, a“d 4.7.9, respectively.

5. PA CKA21!4S

5.1 P3zta] in.] requirements. The require !ne~ts f~r packaging shall be !n accordance ‘
with :XIL- C-3902FJ (s92 b. 1.3).
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6.’ NOTES

6.1 Intended use. Capacitors covered by this specification are intended mainly
for use in filter, by Pass. coupling, blocking, and other low-voltage applications
(such as transistor cfrcuits) where stability, size, weight, and shelf life are
Important factors (see 6.1.1). The dc leakage and dissipation factor of the suggested
unit should be taken into consideration when designing transistor, timing, phase-
shifting, and vacuum-tube-grid circuits.

6.1.1 Parallel ooeration. Operation of capacitors in parallel increases the risk
of dc surge curren~ ral lures in low-impedance c~rcuits. The user is cautioned that
the energy stored In a parallel capacitor circuit may discharge through other
capacitors in the circuit.

6.1.2 Life degradation. The life of these capacitors is primarily dependent on
voltage ana temperature. These Capacitors.should not be used above .the derated
voltage at maximum rated temper ature, .+125 C.. The FR level at ~125 C iS not
established in this specification; however, proof tests at +125 C are required (see
4.7.20).

6.1.3 Application of packaging.

6.1 .3.1 Shipments to Government activities. The packaging requirements of this
specification are prl marl Iy lnrenaea Tor the preparation of capacitors for shipment
to Government activities.

6.2 Ordering data. The contract or purchase order’ should specify the following:

a. Title, number, and date of this specification.

b. Title, number, and date of the applicable specification sheet, and the
complete part number (see 3.1).

c. If gold-plated leads are desired [see MI L-C-39003/2),

c!. Lead length, if different from that specified. Lead length may be
specified to a minimum of 1 inch long for use in tape and reel automatic
insertion equipment.

6.3 Qualification. 7f h’ith respect to products requiring qualification, awards
will be maae only for ~roducts which are at the time set for openi”ng of bids,
qualified for inclusion in the applicable qualified products list, whether or nOt
such products have actually been so listed by that date. The attention of the
contractors is called to this requirement, and manufacturers are urged to arranje to
heve the products that they propose to offer to the Federal Government, tested ,or
qualification, in order that they may be eligible to be awarded contracts or orders
for the products covered by this specification. The activity responsible for the
qualified products list is the Space and Nava7 Mar fare Systems Command, Washington,
OC; however, information pertaining to qualification of products may be obtained from
the Oefense Electronics Supply Center (OES C-E). 1507 kiilmington Pike, Oayton, Ohio
45444.

6.4 Visual aids for radiographic inspection. Figures 2, 3, and 4 are artists
representations of radl Oyraph S for guidance in negative evaluation (see 3.9).

II SO-6, “Provisions Governing Qualification”, is issued for the information of
applicants requesting qualification of p.+oducts. Copies of this publication may
be obtained from the Commanding Of fiCer, Naval Publication and Forms Center,
5801 Tabor Avenue, Philadelphia. Pennsylvania 19120-
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o 6.5 Standard caoacitor types. Equipment designers should refer to !IIL-STD-198,
“Capacitors, Selection and use of- , for standard capacitor types and selected values
chose! from this specification. MI L- STD-198 provides a selection of standard
Capacitors for new equipment design.

6.6 Super session data. Capacitors of this specification unilaterally supersede
the capacitor types and styles of equivalent capacitance, capacitance tolerance,
voltage rating, case size, and failure ratelevel covered under MIL-C-39003F (see
3.1). For failure rate levels B, C, D, and E, the superseding specification cnanges
the method for calculating failure rate. The reliability of the capacitors made
against the specification has not changed. The superseding specification requires
lot-by-lot assessment of failure rate in place of a statistical process average.
Qual if fed manufacturers may mark exponential failure rate dasn numbers on parts that
have been Heibull graded to ‘levels B, C, O, or E. Items having a Weibull failure
rate level (FRL) may be substituted for items of an exponential FRL. For example,
symbol ‘B” may replace symbols ‘M”, “P”, “R” and “S”. h’eibull Fil determination is
based on lot-by-lot 100z quality conformance accelerated failure rate life testing.
For example:

25OO
X40

X279.1496
4, YalJ

Ueibull FRL’s are

capacitors have a voltage rating (Vr) of 50 V dc.
hours Ueibull life test at 65 V dc. Voitage applied (Yal.
acceleration factor for Va/Vr = 1.30D0.
accelerated part hours.

determined from actual lot performance data. Exponential F’?L
determination starts with several production lots which may be included in tne saae
inspection lot. For example, 4 production lots of 2,500 capacitors having a voltage
rating of 50 V dc are offered for inspection in tne same inspection lot.

10,000 capacitors with a voltage rating (Vrl of 50 V .dc”.
X40 hours voltage con~itioning at 50 V dc minimun.

mo. oo6 part hours, however, exponential lot voltage conditioning performance
data are not used to deter.nine FRL’s.

● 110
X240

m

10
X9760
m

samples are drawn from the inspection lot of 19,000 capacitors
hours group B life test at 50 V dc voltage applied.
part hours, however, data accumulated and used to determine FRL’s.

samples selected upon completing each group B inspection.
hours continua tion” life testjng t~ lD ,900 hours.
rated condition part hours for F?.L maintenance.

Exponential FRL’s are based on the aggregate averages of a fex samples drawn from
many lots maintained in accordance witil MI L- ST O-690.

I Parts qualified to! Substitutable for !
I failure rate levell failure rate level I

I I

o \ ~, ;, j, ;,a~da; d C [
c
B I M: p: R’and S
s I M, P, and R
a iMand P
P lPf

1.

I

6.7 Soldering heat. Caution should be exercised *hen subjecting these units to
solderfng heat. Preheat and soldeving exposure tizes and teinperatures should be held
to a nininum.
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6.8 Weibull FR }eveI determination. Time ordered distribution of failures for
solid tantalum capacitors is described by the Xeibull equation:

Equation 1

F(x) = 1 - exp
[- -+1

Mbere: F(xl = cumulative fraktion f<iled (p] at tfue x
x . actual test tiae
B = Ueiciull “shape parameter” (beta)
. . ‘deibull “scale paraaeter”

This relationship ❑ay be plotted an grapa paper shich is constructed with In x as
aoscissae and In In 1(( 1-P) as ordinates. Auxi Iiary scales a710w plotting x and p
directly. A straight line is obtained. The sTope of this line is 6, and the
y-intercept is -Ln U. Figure 5 illustrates a typical Ueibull plot.

At any time x, values for a and p cat be obtained and the lot failure rate Z (x) may
be calculated froa Equation 3. A second plot of failure rate versus time may be
drafted as indicited an fjgure 6. The slope of this line is 6-1. Acceptabl e
capacitor lots always exhibit decreasing failure rate with respect to time as
evidenced by a value of 5 which is less than unity.

6.8.1 AcceTeratfon factors. In orter to provide t!te equivalent of several thousand
hours of testin~ wicnin a practical tine %ame, voltage aCC?lerati On is emoloyed - it
has keen determined that the application of voltage in excess of rated voltage
produces a higher failure rate than that obs?rved uhen the devices are operated at
the nominal voltage rating. On the Ueibull plot, a straight line, paralleT t~ the
line representing rated voltage is obtained. The increased number of failures
indicated by the line representing the hi3her voltage results from fncreased
dielectric stress. Tne slopes (a) of botn lines are essentially the. same, but the
tine (x) required to produce any specified p is reduced as vo?tage is increased. As
d result, acceleration factors may be specified which define the relationship between
operation at rated voltage and operdtion at higher-than-rated voltages. For example,
a lot of capacitors havin.j a voltage rating of 50 V dc miyht be tested at 65 V dc.

In this case, the ratio of applied voltage to rated voIta9e is 1-30. reSultin9 in an
acceleration factor (A) of 279. In practical terms, operation of these capacitors
for L hour at 65 Y dc is equivalent to operation at 50 V dc for Z79 hours. This
relationship may be Mathematically represented as:

Equation 2

z(t) = Z(AX) . -+
~B.1 “+

In conjunction uith Equation 1, this furtctfon may be restated

Equation 3 .

~os
Z(t) = F =. ‘6 ‘~ll-p) - ~

as:

The 105 factor aIlous for”expression of Z(t) fn terns of percent per
i,00a hours ssheit x denotes hours. Table VIII illustrates a range of
acceleration factors normally used for Ueibull FR determination.

6.8.2 Gradinq calculations. On the basis of failure counts at XI and xz as
specified In 4. I.z5, he slope between these points is calculated as follows:

Equation 4

,. ‘“1”(+)-1“1”(A)
lnxm - lnx. !
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The failure rate at time X2 is then determined froa

e
ld’-a In II-pz) “

F2 =
X2A

If B is greater than 0.9, tile lot shall be rejected

If additional grading time is required to reach the
time Xg aay be determined as foll~ns:

Equati~n 5

Equation 6

A

A

e

Vd

Vr

Equatiou 3: ..

fro,l the !{IL-C-39003 program.

desired failure rate, the required

In F -ln F.
lilX3 . il L

+ In Xz
s- 1

v
. 7.03412025 10-9 e 18.77249321 x ~

r

. Acceleration factor

. Natural Isgarithm

. Accelerated voltage

. Rated voltage

TA9LE VIII. Naninal .accelerati~n factors.

1-
—- —— .. . ~—-— I

I Grading stress i Accelerated i
Valvr Al factor

~ ~ Ooofi

1.1003
1.2L300
1.3000
1.4000
1.5000
1.5276

I 6.5355 I
42.7128 I

/ 279.1496
I 1,824.3823 I
i 11,923.2626 1
I 20,000.9000 I

~1: Va . accelerated voltage.
Vr . rated voltage.

EXA14PLES: A. 880 capacitors tested at a grading stress level of 1.2300 (75.0139
acceleration factor) for 40 hours resulted in zero failures.

880 [75.0139 X 40) . 2,64cI,489 hours
C.o
FR = B level (M IL-s TO-690, FRSP-90)

B. 1,350 capacitors tested at a
(490.2535 acceleration factor ?’::: ”;0’:;:;: X:t:i :;3:%
failures.

1,350 (490.2535 X 40) . 26,473,6a9 hours
C=a
FR . C level [M IL-sTD-690, FRsp-9J1
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c. 400 capacitors tested at a gradinq stress level of 1.4000
(1824 .3~23 acceleration factJr): for 40 !aurs resulted in 1 failure
at xl; na additional faiures at XZ.

400 (1824.3823 i 40) = Z9,190.117 hOurs o
C=l

FR . B leveT (MIL-STD-690, FRsP-90)

D. 100 capacitors tested at a gradinj stress level of 1.4000
[1824.3823 acc+lerati o~. factorl for 41 hours resulted in 3 failures
dt XI; na additional f:l lures at XZ.

10I3 (1824 .38ZJ f 41: ; ;,479.957.43;

F? = B level

OR assume one additional failure at xz
xl . z hours
X2 . 41 hours
:; : ::?

A. la24.3B23

1 1
,nln~- lnln~

3= lnxz - lnxl

J_ ~
In In 1-.04 - Inln 1-. I33

ln41 - in ?

1. 1. 1.041666 - 1. 1. 1.030928

3./L.i 322-.6? 3147

-3.~3~~49J-(-3.49136i7)

3.02042425

0.2928118
.

3.020425 =
.096944

-a ]“ [l_p2) 105, -.096944 in [.96) 105

FRL = x2A 41(1824.3823)

-.096944 [-. O4Oa22) 105 . ~.o,300000j3 ~ LOS
74799.61

- .0053!;
1,000 hours
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To compute hours needed to verify 0.001% per ‘l,oOO

X2 .

in F - in F2
in Xg = + In x26-1

hours at point 2

Xq= hours to test [goal )

F2 = observed FRL at X2

Fg = Failure rate level [goa I)

In F -ln F
In Xg = ~ + In x2

_ In (.001) - In .0’053
-.903056 + in 41

-6.9077553 - (-5.24004851

o

-.909045
+ 3.713572

-1.6677068 , 3.713572
.

-.903056

= 1.8467369 + 3,713572

= 5.5603089

. 259.90 hours
‘9

hours FRL:

6.9 Changes from previous issue. Asterisks are not used in this revision to
identify cnanges with respect to the previous issue, due to the extensiveness of
changes.

6.10 Subject term (key word) listin~.

Electrolytic
Established reliability
Hermetically sealed
Nonpolar ized
Polarized
Solid electrolytic
Tantalum

the

3? t.-
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APPEi{OIX A

PROCEDURES FOR QUALIFICATION INSPECTION
(EXPONENTIAL 131STRIK3TION]

13. SCOPE

10.1 This appendix details the pt-ocedures for submission of samples, with related
data, for qualification inspection of capacitors c~vered by this specification. The
procedures for extending qualification of the required sar,ple to other capacitors
covered by this specification is also outlined herein.

20. SIJB:41SSIOR

20.1 Sa”mole. For qualification to ?H - level in accordance with table 1.

20. 1.1 Single type submission. A sample cons fst.ing of 177 sample units (189
sample units ror CS?21 ) or *3cn case size, dc rated voltage, and capacitance tclerance
far xhich qualification is sought shall be submitted.

2’3.!.2 Combined vol:a; e qrouo submission. J ~axf~um of two voltage groups shall
5e rePr?s?nca’3 is?? :a; le !1). .Xce?t Tar S:YI?S CS2.09 and CSRZ1, a sample
C2!ISi St<ng of 39 sapple uniti of the highest capacitance value in the size 8 case of
the lowest voltage and S9 sample units of the highest capacitance value in the size B
case of the highest voltage; and a sample of 99 units of the highest capacitance
value in the lowest voitage and 89 sample units of the highest capacitance value in
the hi3hest voltage in each qualification group (see table IX) for which
qualification is sought shall be submitted. For style CSR09 (see 3.11, the sample
shall’ consist of 99 units of the highest capacitance value in the lowest vo]tage a“d
89 sample units of the highest capacitance value in the highest voltage in each
qual ification group. For style CS121, the combined-voltage group submission shall be
the same as for CSX09 except that the number of sample units to be submitted shall be
95 in each qualification group.

TABLE IX. Examplss af combined voItage grouo submissions. ~1
o

I
I Style

I

I
I
i CSR13 (see
j XI L-C-39003/1)

I

I

I
CSR09 (see

~ MI L-C-39003/21
I

Dash no.

2246
2299
2251
2301
2304
2368
2312
2380
?411
2473
2421
5167

0002
0024
0029
0033
0051I

See footnote at end of table.

i I
Number of

Rated voltage ~ Capacitance / sample units
I to be submitted

Volts, dc I &

2:
6

20
35
50
35
50
75

100
75

100

56
15

330
100

6.8
4.1

47
22
3.9
2.7

15
6.8

~
6 18

20 6.8
35 2.7
50 1.8
75 1.2

89
89
89
89
89
89
89
89
89
89

89
89
89

1!?
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TABLE IX. Examples of combined voltage group submissions . Continued. ~/

1 i I
I Style i I)a SiI no. i Rated voltage ; Capacitance
I I

I I
1 I
I I
I

Volts, dc E

0104
I 0153

100
2: / 27

0114
I

6 1000
CSR23 (see 0163

I MI L-C-39003/3) j 0166
180

:: 10
OIBO 50 6.8
0174 I ,.. 35 69
0197 50 39

I
I

I I 0004 6 110
0014 6

I 0053
1000

/
27

CSR33 (see
[ MI L-C-39003/6) {

0063 :: lBO
0066 35 10

I 0074 I 35 6S
0080 50 6.8

I 0087 I 50 39

I I

Xumner or
sample units

to bs submi tted

B9
99
B9

;:

t%
B9

1.21
101
lQ1
101
101
101
101
101

I .1 OOOB I 330 I 95
CSR21 (see 0050 2:

I MI L-c-39003/9) 1
/. 100 I 95

●
0063 35 47 95

/
0083 I 50 22 1, 95

I

~/ This table is set “p aS a g“j de.
this appendix.

For other combinations, refer to the text of

20.2 Test data. When tests are to be performed at a Government laboratory, prior
to submission, all sample units shall be subjected to all of the group I tests in
tzble 1. Each submission shall be accompanied by the test data obtained from these
tests. The performance of the destructive tests by the manufacturer on a duplicate
Set of sample units is encouraged, although “ot required. .411 test d?tl shall be
submitted in duplicate.

20.3 Certification of material. When submitting samples for qualification, the
manufacturer shall submit certification, in duplicate, that the materials used in his
capacitors are in accordance with the applicable specification require !nents.

20.4 Description of items. The manufacturer shall submit a detailed description
Of the Capacitors be?ng submitted fop inspection, including information on the type
Of welds or solder buttons; the type of electrodes; the type of seals (inner or
outer, as applicable); the case and lead materials;
(when applicable);

the case insulating material
and the case finish.

30. EXTENT OF QUALIFICATION

30.1 Single type submission. Capacitance range qualification will be restricted
to values equal to or less than the capacitance value submitted. Voltage range
aPPr Oval will be restricted to the voltages equal to or less than that submitted in
the same voltage group [see table 11). Case size approval will be restricted to that
submitted, except that approval of case size B or BI may be a basis for approval of
case size A or Al respectively,
of case Size C.

aPPrOval of case size O may be a basis for approval
Qualification of 20-percent capacitance tolerance will 5e restricted

to the 20-pet-cent tolerance; qualffi catjon of 10-percent tolerance will be the basis
for granting qualification for the 20-, 10-, and ~-percent capacitance tolerance.
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39.2 Combined voltage grouo submission. Qualification of the types submitted will
be a basis for qualification of all intermed iate’volta9es in the qualiffcati!n LT?OU?
(see table X). Capacitance range, case size, and capacitance tal?rance quallf: cation
shall be as specified in 30.1. Examples of cm b: aed volta9e-9rou P s~bm:ssjOns are

●
listed in table IX.

30.3 !ionoolarized coverage for polarized submiss ~on. Qualification of polarized

style CSR13 will be the basis for approval of nonpolarized style CS?91. qualification

ill be restricted to the approval granted under’ 30. l and 30.2 and will be granted
only to manufacturers qualified to style CSii3 capacitors.

TA9LE X. Exam Ole of qvalifjcatfofl ??Oau. k!

1 I I I I
I qualification I

I Styl e group ~ Case size ~ OC rated voltage I
I

r 1 I ! I
[ 1 A and 3 ~ :, 10, 15, and 2!2 I

) C and D , IG, 15, and 23 !

I CS?.13 (see 1:;I A and 3 :5 azd 5J

1 MiL-C-39003/11 I Iv Cana D[ 35 ani 50
‘$ Aand31 75 and 100

VI Canal Dl 75
c 100

I
1

; Al and Cll
I

I 6, 10: 15, and 20 I
I CSR09 (see 11: I Al and B1 I 35 and 50
I !41L-C-39003/21 [ v \ Al and 91 I 75 I

1 1. 1 I I
I .4 and B I 6, 10, 15, and 20 i

I CSR23 (see I C and O [ 6, 10, 15, and 20 I
~ !iIL-C-39003/3) I 1:; Aand Bl 35 and 50

Iv Cand91 35 and 50 I

I I
1 I 1 r

CSR21 (see I III C and O I 6, 10, 15, and 20 .1
1 XI L-C-39093/9) I ~,, I Candol 35 and 50

I
I I I

I A and .3 I 6, 10, 15, and 20 I
I CSR33 (see I C and O
I MI L-C-39003/61 I

~ 6, 10, 15, and 20 I
Ii; A and B 35 and 50

Iv Canal Ol 35 and 50 I
I I

~/ This table is set UP as a guide. For other combinations, refer to
the text of the appendix.

40. QUALIFICATION APPROVAL FOR LOIMER FR LEvELS

4(1

..

40.1 Extension of qualification to lower FR levels shall be .in accordance with
4.4.4 of this specification.
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APPENDIX B

PROCEDURES FOR VJMIFICATION INsPECTION
(UEIBULL DISTRIBUTION)

10. SCOPE

10.1 Weibull FR level qualification. Ueibull failure rate qualification will be extended only to
manufacturers wno fiave acnl eves the P level failure rate in accordance witn 4.4.4. To extend
qualificatlon to include Melbull failure rate 1evel, the manufacturer shall certify and demonstrate the
capability of ‘WeibuilFR level grading (see 4.7.25) to the qualifying activity. Full range
qualification shall be in accordance with table XI.

TA8LE X1. Hatrfx for Weibull q“ilification testing voltage (de) and capacitance (uF). _ _1/ dl ~1

I I I I I i I I r
Style I 6V llov~ 15V I 20 v 135V I Sd v I 75V I 100 v lCase I

[size 1

I 5.S ~ 4.7 I 3.3 I 2.z

I
I ‘Al,? ; 1.0

II
I .~~ ~;~l

I
1.56 ,F?/ IAl

I I II

./
I I 1 I I I !

I I I 13.9L/ ~ , ~2.7~f I
56[39~221 15 ~ 6.8 I 3.9 ~ 2.7~/ IB!

CSU3 41 ! 1“1 II

I I
I I&l I 120 ~ 68 / 47L/ 122~ 18.0 / 10 ~6.L3jCl

II
I ~ I i I
I 330 \220 ~ 150 “1 100 ~ 47?/ \ 22 \ lgl / MIA 121

II
I I I I
I 2.7 i 2.2 ~ 1.5 1.0 / .47Lf I .L7 / .la?.f [ UIA /A1 ;

CS209 i II
1 I I I I I
[ 18 / 15 ~ 8.2 j 6.8 I 2.7 I ~.&/ / 1.21 I ,J/A

I
lBli
II

i 12 I 8.2 ~ 5.6
I I II I

3.9 [ 1.8 I ~.$/ I ,J/A / ti/A IA!
I II

1 ,1 1 I 1 I I I
I ! I I I I I I I I

I Ioa I 82 / 39;/ 27 I 10 G.dy I JIA
[ csiu3 y I

I Pi[)! la!

I t II
I 1 I I I

I ( 330 i 220 ~ 150 i lL10% i47~ z&f i N/A I !llA 101
II

All capacitance tolerances shall be *1O percent.
The voltage and capacitance 1evels shwn far tl?iscase size rmusthe tested to obta?n full range
qualification at the B, C or D failure rate )eVe]S..
An exception is mzde for tile C tir 3 $ailure t-atelevsls :oft:w CSi13 8 case lJJ V or 5Sk33 C case
53 V; a 2.2-pF :S2!3 atlda 22-pF CSR3J stIallw? tested.
Qualification to style CSR13 will qualify style CSN91.

Qualification :’Jstyle C5R33 #ill iualify sytle cS%23.

.. 41
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Custodians:

ArJY . EX
Navy - EC
Air Fore? - 95

Review activities:

Navy - SH
Air Force - 17, 99
DLA - ES

User activities:
navy - As, !4C, 0s
hir Force - 11, 19

Preparing activity:
Navy - EC

Agent:
OLA - ES

(Project 591 O- L525)

““.5. GOVEINM, NTPR,NTING OF F,CE 19,7 -;04436 ,72271

4?
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INSTRUCTIONS

subinittiay co mmenti .d ~ms for imprvw ts. mlmmo:miiihl-y~ ndocumenti .irintedtipi-o?kdl

— ~~0~ ~ f= =7 ~ d~~ fO~ - ~ ~ i~=ti, - tig fi. - =& (DO NOT SZWZEJ, wnd

o

“’-led. fn block 5, be M mecific u paaibk about particular problem s such M wording which required in&w4atio., was
too rigid, rmrictive, loose, amtiguous, or was incomwtibie, and give Propoced =ordix kea Aicb woutd dimut= die

problems. Enter in block 6 any ?ernzrb not rekted @ ● $Pecitic parsgrapb of the docume nt. ff blak 7 is Glled ..[, an

acknowledgement will be mailed to You within 30 dam ba let You know that you commenb we= reeaed and - being

-mskdrred.

NDTE: l%ii form nuy not be used to requestcopi- of documenti, nor to request waive=, dhations, or &ri&w,m‘rlof

~titi ~=u O. current contracts. C-amments aubmitti on b form do not .xmkit.te O, &@Y w~n

to 4= my portion of Lhe referenced document(;) or to amend contractual requirement.

(FOLd .&nu Mb UIU)

(Fold do., thts low)
— .—

0EPART!,;511T OF THE NAVY

111111 F]

UNITED STATES

OFFIClbL 8USINES
PENALTY FOR ,sRtv A7E USE s300 BUSINESS REPLY MAIL

F,RST CLASS PERM, T NO. 12503 WA SI+, NGTON 0. C.

P05rAci E WILL BE PAID 8Y THE OEPARTMENTOF THE NAVY

CONHANDER

NAVAL ELECTRONIC SYSTEMS COMMAND (ELEX 8111>

WASHINGTON, DC 20360
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